Small-cell neuroendocrine carcinoma displays unique profiles of tumor-suppressor gene loss in relationship to the primary site of formation.
Small-cell neuroendocrine carcinoma (SCNC) is a well characterized malignancy with distinctive cellular morphology and aggressive biologic behavior most frequently encountered in the lung but also noted for origin from other sites. The basis for this difference in incidence and the impact of primary site location on the molecular pathogenesis of the neoplasm is not well understood. To address this issue and to identify reliable molecular markers of potential diagnostic value for primary site localization of this tumor, we have compared the genetic profile of cancer-related gene damage of SCNC arising from a variety of organ sites. The analysis involved microdissected paraffin-embedded formalin fixed specimens of SCNC. Tumors were organized into 3 groups: lung (n = 18), head and neck region (n = 5), and gastrointestinal tract (n = 5). Genotyping evaluated allelic imbalance (loss of heterozygosity) involving genomic regions containing p53 (17p13), L-myc (1p34), OGG1 (3p26), MCC/APC (5q21), p16 (9p21), PTEN (10q23), and point mutational change in K-ras-2 (12p12) using polymerase chain reaction-based microsatellite analysis and DNA sequencing. Distinct genotypic profiles of allelic imbalance using this panel was seen for each group of SCNC enabling primary site determination to be suggested based on genotypic profiling of microdissected tissue samples. Despite similarity in histologic appearance, our study suggests that SCNC have a unique pattern of acquired allelic damage that is determined in part by primary site of tumor development. These attributes can be effectively used for primary localization of metastatic SCNC, thereby assisting in the diagnosis and classification of this neoplasm.